Seventeen piston cores up to 13 m long were recovered from representative acoustic and lithologic environments of the Hatteras and Nares Abyssal Plains in the western North Atlantic. Compressional-wave velocities (corrected to in situ conditions) and bulk physical properties measured on the cores are used to characterize the acoustic framework of these areas. For correlation with conventional seismic data, wholecore averages of properties are a better index to the acoustic nature of abyssal plain sediments than properties of the upper few centimeters of the seafloor because (1} strong changes in lithofacies (and acoustic properties) occur over depth scales of tens of centimeters to meters in the sediment column, and (2) conventional seismic frequencies of 3.$ kHz or less sample these variations to subbottom depths of tens of meters and more. Wholecore properties are a function of the. thickness and distribution of high-velocity silt and sand layers in the core; they vary in a complex fashion with proximity to the source of turbidity currents, distance from axial paths of turbidity-current flows, local and regional basin geometry, and seafloor slope. Thus strongly reflective seabed regions with numerous high-velocity layers are not restricted simply to near-source areas nor are weakly reflective seabed regions (clay sediments only) limited to "distal" areas. Whole-core properties show a good qualitative correlation to variations in 3.5-kHz reflection profiles, and 3.5-kHz echo character therefore provides a useful means of mapping general acoustic properties over large regions of abyssal plains. ( At the northeast corner of the Nares Abyssal Plain, the distal margin of the plain connects to two major fracture-zone valleys, the Kane (or Nares) Fracture Valley and the Nares Deep Fracture Valley (Fig. 1) In those instances wheke the sampling interval was small enough, grain-size grading in individual turbiditc beds also is reflected by a gradation in velocity values (e.g. Fig. 3 ). This grading in velocity forms high-velocity "tails" on frequency histograms of velocity distribution in the cores (Fig. 12) 
INTRODUCTION

Knowledge of compressional-wave velocities (hereafter called velocities) and bulk physical properties of marinesediments is important in interpretation of the geologic and geophysical framework of ocean basins.
Only a few experimental studies on natural marine sediments were conducted prior to the 1960s, but they confirmed that general correlations exist between velocity and density, porosity, and grain size, and that This report presents a subset of results obtained on seventeen piston cores from the Hatteras Abyssal Plain and the Nares Abyssal Plain. These cores comprise a transeel of.turbiditic sediments extending from a "proximal" deposittonal location in the north central Hatteras Abyssal Plain to the most "distal" portions of the Nares Abyssal Plain. These data are used to illustrate the probable range of in situ acoustic and physical properties characteristic of abyssal plain sediments in the western North Atlantic. Although the number of cores is limited, they adequately sample most of the variations observed in echo character on the abyssal plains; it therefore is possibl• to ' use the more widely distributed 3.5-kHz profiles to predict sediment acoustic and physical properties of the abyssal plains on a regional basis.
I. METHODS
All piston cores were obtained using a standard Ewing piston corer with a 1200-1b. corehead. Once recovered, the unlinered cores were extruded and wrapped to prevent moisture loss while they equilibrated with laboratory temperatures (normally 2-4 hours). Velocity was measured perpendicular to the bedding at intervals of 20 em or less along the length of each core, and the sediment temperature at each measurement location was recorded.
The velocimeter consists of two probes 3 mm thick and 27 mm wide, rigidly fixed 5 cm apart, that are attached to a drill-press stand and inserted into the -center of the unsplit core. Each probe contains a transducer resonant at 200 kHz; the pulse delay between probes is proportional to the velocity of the medium being measured and is read from an attached dual-trace oscilloscope. The velocimeter is calibrated (and periodically checked during core measurement) in distilled water at varying temperatures. Accuracy of measurements is •3m/s. Because of the fixed 5-cm probe spacing, velocity measurements across highvelocity beds thinner than 5 cm will be minimum val- 
Poisson's ratio a = (3k -pV•)/(3k +pV•),
Rigidity (shear) modulus • = a(OVt,-k), 
FIG. 12.. Distribution of measured velocities (corrected to ins/t,) in piston cores from the Hatteras and Nares Abyssal
Plains. Arranged from strongly reflective seabed (upper left) to weakly reflective seabed (lower right) environments (see Table I ).
"Seabed" acoustic character (whole-core analyses)
"Seabed" acoustic character can be reasonably proximated by using whole-core averages of properties measured to depths of 10-12 m into the seabed. Arranging the cores in a gr•xlationai sequence based on whole-core properties (Table I) shows that these properties do not vary simply as distance from the mouth of the source canyon ("proximai" to "distal"), nor do they vary directly with distance from the axial flow path of turbidity currents onto the abyssal plain (i.e., with "dynamic regime"). Instead, the whole-core properties are primarily a function of the vertical distribution of high-velocity (i.e., coarse) beds which is determined both by the above parameters and by local and regional basin geometry. The whole-core properties of sediments with a few thick sand beds are very similar to those of sediments with numerous thinner silt beds. The acoustic environment of two such sedimentary provinces will be similar even though deposition was under markedly different dynamic regimes and in much different proximity to source. In this report, wholecore properties that are determined largely by the presence of coarser, high-velocity beds are considered representative of regions of strongly reflective seabed; this is in contrast to fine-grained, low-velocity, and low. density sediments that are typical of weakly reflective seabed environments.
The gradationat sequence of whole-core properties in Table I (Fig. 2) . Core RC20-26, recovered near the southwest margin of the canyon mouth, contains numerous, thinner graded sand beds of high velocity and density (Fig. 3) . However, in average velocity and bulk properties, this core is virtually identical to core RC20-21 recovered from the southern Hatteras Abyssal Plain much farther from the source area; as noted earlier, the similar average properties result because RC20-21 contains more numerous, but finer grainsize, graded silt beds (Fig. 4) .
Cores from three areas, the northeast Hatteras Abyssal Plain, the central Nares Abyssal Plain, and the Kane Fracture Valley, represent less reflective seabed environments (Table I) The cores from the eastern Nares Abyssal Plain contain no silt beds and rarely exhibit silt partings. They form a group whose whole-core properties describe the least reflective seabed observed in this study.
The whole-core properties show marked gradations through the sequence of acoustic environments just described (Table I) (Fig. 12) . In the regions with a more reflective seabed, velocities are distributed over broad ranges, and they progress to very narrowly defined ranges in less reflective seabed areas. Velocity gradient in these cores does not show any marked gradation (Table I) , but the significance of such gradients, which were calculated in the presence of numerous high-velocity beds, may be questionable.
A gradational decrease in wet-bulk density toward the less reflective seabed environments is observed in the whole-core analyses (Table I ) and also occurs in distribution of maximum density on a sample-by-sample basis. This decrease relates to the progression toward finer grain sizes and is accompanied by complementary increases in porosity and water content. The decrease in whole-core grain density from 2.72-2.75 g/cm a to about 2.60-2.62 g/cm a ( Table I ). The decrease in grain density probably reflects decreased competence of turbidity currents to transport the denser particles to more "distal" environments.
"Seafloor" acoustic character (surface analyses)
Acoustic properties determined on the basis of sampies from the upper 20 cm of the sediment column ("seafloor" properties) are listed in Table I and plotted in Fig. 16 in the same order as the whole-core properties discussed above. Although gradations occur from the strongly reflective to the weakly reflective seaLed regions, they are much less well defined than the trends inwhole-core properties. If the cores were reordered to produce a uniform gradation in seafloor acoustic properties, the organization would make little sense in terms of the overall depositional or acoustic environment. Therefore, as noted earlier, the use only of seafloor properties may be misleading when discussing acoustic environments at frequencies where subbottom penetration of tens of meters and more is achieved.
The ratio of surface-sediment velocity to bottomwater velocity (Vs/V,•) shows a general decrease toward less reflective seaLed regions (Fig. 16) piston cores, and this observation also applies in the present study. However, it is also true that numerous, closely spaced thin silt beds can give a prolonged echo (Fig. 8) Reflector resolution generally improves from strongly reflective seabed to weakly reflective seabed environments (Figs. 2-11 ), primarily because of reduced signal scattering. A marked improvement occurs in regions of weakly reflective seabed because closely spaced coarse beds are rare and signal interference therefore is reduced. It must be recognized that higher recording gains usually are used in these regions, and reflections generated at smaller impedance contrasts therefore can be resolved (Fig. 11) . The same recording gain in an area of strongly reflective seabed probably would result in signal saturation for all subbottom data. This gain-dependent recognition of reflecting interfaces generally precludes using the number or spacing of reflectors as an index to the acoustic nature of the sediments.
Signal penetration also improves from strongly reflective to weakly reflective seabed regions (Figs. 2-11) . However, signal penetration again is strongly influenced by recording gain (Fig. 10) (4) Relations previously documented between compressional-wave velocity and density, porosity, and mean grain size are confirmed by this study. However, restriction of inrsitu velocity measurements reported here to only abyssal-plain samples considerably reduces scatter in plots of these data. The samples reported here are representative of most environments in the Hatteras and Nares Abyssal Plains, and our data on physical properties and in-situ velocities of sediments therefore form a sound basis for prediction of the acoustic and elastic behavior of the seabed in these regions.
